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Abstract 1 
Objective: To review and compare the mild traumatic brain injury (mTBI) vignettes used in 2 
postconcussion syndrome (PCS) research, and to develop 3 new vignettes. Method: The new 3 
vignettes were devised using World Health Organisation (WHO) mTBI diagnostic criteria 4 
[1].  Each vignette depicted a very mild/absent (VM), mild (M), or severe (S) brain injury.  5 
Expert review and readability analysis was used to validate the new vignettes and compare 6 
them to 5 existing vignettes.  An expert panel (N = 27) was emailed a survey that randomly 7 
presented the vignettes for evaluation.  Results: The response rate was 44%.  The M vignette 8 
and existing vignettes were rated as depicting a mTBI; however, the fit-to-criteria of these 9 
vignettes differed significantly.  The fit-to-criteria of the M vignette was as good as that of 3 10 
existing vignettes and significantly better than 2 other vignettes.  As expected, the VM and S 11 
vignettes were a poor fit-to-criteria.  As there was no significant difference in the injury 12 
severity ratings of the M and S vignette they were revised, using panel feedback, and 13 
redistributed, yielding improved ratings.  Conclusions: These new vignettes will assist PCS 14 
researchers to test the limits of important etiology factors by varying the severity of depicted 15 
injuries.    16 
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A comparison of new and existing mild traumatic brain injury vignettes: Recommendations 
for research into Postconcussion Syndrome.    
The use of vignettes in psychological and health-related research is relatively 17 
common.  Vignettes, if developed well, can promote greater stimulus consistency and may 18 
provide a more appropriate or realistic means of delivering information to study participants 19 
than alternate methods.  The importance of vignettes is seen by their use in a range of 20 
research areas. Vignettes are used in malingering research [2,3], diagnostic decision making 21 
studies [2], behavioral attribution studies [4-7], and injury/disease outcome-expectation 22 
research [8-10].  23 
This study focuses on the vignettes that are used in postconcussion syndrome (PCS) 24 
research, which examines mild traumatic brain injury (mTBI) outcome expectations.  25 
Vignettes have been used in PCS studies to investigate psychological factors that have 26 
subsequently been related to the etiology of this PCS, such as expectations [8,10], and 27 
people’s knowledge of symptoms [11,12].  This research continues to be influential, as 28 
indicated by continued references to it in PCS review articles [13,14].  Expectation has also 29 
been formally identified in Iverson, Zasler and Lange’s [15] list of factors thought to 30 
influence PCS symptom reporting. However, the vignettes used in PCS research may not 31 
reflect current definitions of mTBI, potentially limiting the interpretability of PCS simulation 32 
studies.  33 
A literature search was undertaken to identify existing PCS vignettes.  The following 34 
terms were used in this search: ‘expectation’, ‘etiology’, ‘postconcussion syndrome’, 35 
‘symptoms’ and ‘vignettes’. Databases searched included Google Scholar, PsycINFO and 36 
ScienceDirect.  A total of nine vignettes were identified.  These vignettes are shown in Table 37 
1.   38 
Insert Table 1 about here 39 
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Table 1 shows that a) PCS vignettes have been used in research for almost 25 years, 40 
and are still used currently; b) these vignettes depict injury arising from a motor vehicle 41 
accident (MVA); and c) there are several different vignettes that have been used in this 42 
research.  It could also be inferred from Table 1 that the vignette developed by Mittenberg 43 
and colleagues [10] is the most widely used PCS vignette if modifications are included. This 44 
vignette was particularly influential because it was used to establish the expectation-as-45 
etiology hypothesis. This hypothesis was further extended by Gunstad and Suhr, [8] who 46 
proposed a more general explanation of the phenomenon, known as the good-old-days bias 47 
that others have also studied [16].  However, Mittenberg et al.’s [10] vignette was developed 48 
almost 20 years ago.  Whether it accurately depicts an injury that would now be regarded as 49 
mild is uncertain.  For example, current WHO diagnostic criteria for mTBI indicate a 30-50 
minute maximum loss of consciousness (LOC) [1], whereas the Mittenberg et al. [10] 51 
vignette depicts a person who is ‘knocked out for a while and when [they] woke up [they] 52 
were in hospital’ [10].  53 
The method by which these PCS vignettes were developed is not very clear.  For 54 
example, the vignette development process used by Mittenberg and colleagues [10], is not 55 
described.  Similarly, the development process for other postconcussion vignettes [9, 17] has 56 
not been explicitly described. Further, the rationale for modifications of the Mittenberg et al. 57 
[10] vignette is typically not explicit even though in some cases it may be inferred: For 58 
example, while Mackenzie and McMillan [11] did not provide explicit justification for the 59 
modifications made to the vignette used in their study, the inclusion/exclusion criteria for a 60 
mTBI group was clearly described, and it is evident that aspects of the vignette are somewhat 61 
consistent with the criteria provided.  Because of the potential for ambiguity inherent in this 62 
process, the effect of these vignette modifications requires careful consideration.  63 
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Although some of the modifications to the Mittenberg et al. vignette [10] are 64 
superficial, such as only minor word changes [18], others are substantive.  First, Gunstad and 65 
Suhr [8] make it explicit that the subject is recovering from a ‘mild head injury’, whereas 66 
Mittenberg et al. [10] do not describe injury severity or injury location*.  Similarly, Mulhern 67 
and McMillan [12] also explicitly inform readers that a ‘minor traumatic brain injury’ has 68 
occurred. Given that the use of such terminology as opposed to less directed language has 69 
been shown to influence PCS expectancies/outcomes [9-22] it could be argued that these 70 
phrases are problematic because the inclusion of any such descriptor could increase the 71 
perceived severity of the incident, leading to changed symptom expectations.  Second, 72 
Mulhern and McMillan [12] reduced the period of hospitalisation from earlier studies’ 73 
description of ‘a week or two’ [8, 10, 23] to ‘overnight for observation’, with discharge home 74 
the following day.  This change may have been made to give the impression of a less severe 75 
injury than was conveyed in other vignettes.  Third, the choice of language in the vignettes 76 
used to describe whether or not the head was impacted arguably provides different clues as to 77 
the likely injury severity (eg, the person’s head ‘did not strike anything...[ but was 78 
jerked]…backwards’ [17] versus it  ‘hit’ [8] or ‘crashes’ [9] against the steering wheel).  79 
Such language changes may also alter the perceived injury severity.  Fourth, there is variation 80 
in the symptom reporting period for the vignettes (eg, answer how you would one [11], three 81 
[12] or six [24, 25] months after the accident). Finally, the vignette used by Ferrari, 82 
Constantoyannis et al. [24] and Ferrari, Obelieniene et al. [25] changed the description of 83 
unconsciousness duration from an unspecified period that is used in several other vignettes 84 
[8, 10, 26] to ‘for 2 h or less’ [25].  85 
It could be argued that the Mittenberg et al. [10] vignette is improved or updated by 86 
several of these modifications, or that other vignettes, including those that are not modified 87 
                                                 
* Note: the phrase ‘mild head injury’ was not included in the Suhr and Gunstad (2002) vignette. 
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versions, provide clearer injury information.  For example, the duration of unconsciousness 88 
of the Mackenzie and McMillan [11] vignette is just a ‘few minutes’, thus meeting the WHO 89 
diagnostic criteria for a mTBI.  This change provides more information about LOC and likely 90 
injury severity than was conveyed in some of the vignettes, including that of Mittenberg and 91 
colleagues, which stated ‘when he wakes up, he is in hospital’ [10]. Two other vignettes had 92 
attempted to provide additional LOC detail by specifying the maximum unconsciousness 93 
duration as less than two hours [24, 25].  However, this modification was arguably less 94 
effective than that of Mackenzie and McMillan [11] as it still leaves open the possibility that 95 
the injury described is not mild because it may exceed 30 minutes of LOC.  To the extent that 96 
it is desirable for PCS research to utilize vignettes that have the same key features, especially 97 
given that this research includes investigation of etiological factors, some of these 98 
modifications may be problematic.  Thus, there is a broader question of the extent to which 99 
the modified PCS vignettes also map onto diagnostic criteria and depict the same stimulus, 100 
that is, a mild TBI.  This question is important to determine if these vignettes provide a 101 
sufficiently consistent and appropriate foundation for PCS research.  102 
A comparison of PCS vignettes on empirical grounds may be useful to assist 103 
researchers to choose amongst them and to facilitate an understanding of the generalisability 104 
of findings from studies that have used different vignettes.  This comparison could include an 105 
analysis of vignette readability and an expert review of content.  Both of these steps have 106 
been used or recommended in other vignette development or evaluation studies [27, 28].  To 107 
our knowledge such a comparison of mTBI vignettes has not yet been undertaken.   108 
In addition, and perhaps more importantly given the purposes to which these vignettes 109 
are put (ie, exploring the expectation-as-etiology hypothesis and related ideas, or people’s 110 
knowledge of PCS symptoms), the idea that a suite of vignettes that intentionally vary illness 111 
severity but otherwise hold other potentially misleading or irrelevant/culturally specific 112 
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details as constant as possible, has merit.  Potentially misleading details could include 113 
whether or not the accident occurred at ‘night’, [8-10, 23] or in the ‘evening’ [12].  114 
Potentially irrelevant detail could include whether or not the accident occurred whilst driving 115 
to the ‘store’ [8, 10, 23] or ‘home from a friend’s house’ [9].  Overly culturally specific 116 
details could include the description of the size and make of the impacting and impacted 117 
vehicles as ‘average-sized North American’ cars [17].  Even the inclusion of detail about the 118 
duration of hospitalization may be too setting specific, both within and between cultures, to 119 
ensure clear communication. Vignettes that deliberately vary injury severity and that are 120 
designed to be free of such details could be used to extend the test of the expectation-as-121 
etiology hypothesis and related biases.  To our knowledge, this has not been previously 122 
attempted.    123 
The aim of this project was twofold.  The first aim was to develop three new mTBI 124 
vignettes for use in PCS research using a systematic, fully articulated process. Three new 125 
vignettes were developed in which brain injuries were depicted arising from a MVA. The 126 
three MVA vignettes were deliberately varied in terms of key accident parameters so that 127 
they depicted an injury scenario that was either too minor to meet the WHO diagnostic 128 
criteria for a mTBI, likely to fit the WHO diagnostic criteria for a mTBI, or too severe to 129 
meet the diagnostic criteria.  The second study aim was to evaluate and compare new and 130 
existing vignettes.  It was expected that each of the new vignettes would depict injuries of the 131 
intended severity, and that the new mild vignette would be an improvement over existing 132 
vignettes (i.e., yield a better fit-to-criteria).   133 
Method 134 
Participants 135 
A consultant reference group of 27 international experts with representatives from 136 
Australia, New Zealand, the United Kingdom, the United States of America, and Canada was 137 
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formed to review the mTBI vignettes.  The panel was selected on the basis of published peer-138 
reviewed research in the mTBI/PCS area.  Of the 27 international experts who were invited to 139 
provide feedback on the initial vignettes, 14 did so, yielding a 52% response rate, although 140 
one of these responses was to advise of unavailability. Useable data were returned by 13 141 
respondents, and these respondents were located in at least four of the five countries that were 142 
approached†. After the initial review, the 27 international experts were invited to provide 143 
further comments on the vignettes that had been modified based on their initial feedback. Six 144 
of the international experts provided feedback on the revised vignettes (22% response rate). 145 
Materials 146 
Vignettes. Three new vignettes were developed for this study.  These materials were 147 
modelled on existing vignettes, but they intentionally depicted injuries of differing severity.  148 
A very mild/absent injury vignette that was considered too mild to meet WHO criteria for 149 
mTBI was devised (the ‘VM’ vignette), followed by a vignette that was intended to meet 150 
criteria (the ‘M’ vignette), and a vignette that described an injury that may be considered too 151 
severe to meet diagnostic criteria (the ‘S’ vignette).  The final set of vignettes was reviewed 152 
by the project team (LC, SE and KS) and they were: a) refined to reduce extraneous 153 
information; b) checked to ensure that all details were held as constant as possible apart from 154 
clues as to likely injury severity, and; c) screened to reduce or remove colloquialisms. Table 155 
2 shows the new vignettes that were developed for this study.   156 
A set of five existing vignettes was selected for inclusion in this study for comparative 157 
purposes [9-12, 17].  These vignettes are a subset of those shown in Table 1.  Five of the 158 
existing vignettes were not included in the review [8, 18, 23-25].  The decision to exclude 159 
these vignettes from the review was taken: a) because these vignettes contained only very 160 
                                                 
† Note: this information is approximate because the identity of all reviewers was not known to the research team.  
The following information is based on information from reviewers who chose to reveal their identity to the 
research team.  These reviewers were located in Australia, Canada, the United Kingdom, and the United States 
of America. 
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minor modifications of the Mittenberg et al. [10] vignette (which was selected for inclusion), 161 
and; b) to reduce the burden on the panel.  162 
Insert Table 2 here 163 
Evaluation questions. The expert panel were initially asked to evaluate the eight 164 
vignettes against a standard set of questions, which are shown in Table 3.  Panel members 165 
were provided with the Glasgow Coma Scale (GCS) criteria to assist them with their rating of 166 
the vignette character’s GCS score, which was needed to answer question 3 (see Table 3). 167 
Additionally, members of the expert panel were given the opportunity to provide open-ended 168 
comments for each of the vignettes.  This included commenting specifically about the 169 
presence of colloquialisms. 170 
Insert Table 3 about here 171 
Procedure 172 
The expert panel was contacted by email. The email included a link to an online 173 
survey that presented the set of eight vignettes in a random order to minimise fatigue and 174 
order effects.  The survey asked experts to: a) evaluate each of the five existing [9-12, 17] 175 
and the three new vignettes (VM, M and S) against the WHO criteria for mTBI; and, b) 176 
provide an overall assessment of the severity of the injury conveyed in each of the vignettes.  177 
After all of the eight vignettes were rated, the three new vignettes were presented to the 178 
reviewers a second time.  On second presentation the new vignettes were labelled according 179 
to their intended injury severity (ie, very mild, mild, and severe). The reviewers were asked 180 
to provide additional comments specific to the new vignettes (to identify colloquialisms and 181 
make suggestions for improvement).   182 
Two weeks later, the expert panel was contacted again by email to complete a follow-183 
up online survey. The experts were asked to evaluate the two modified vignettes against the 184 
WHO criteria for mTBI and provide an overall assessment of the conveyed injury severity. 185 
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The two modified vignettes were then presented with the corresponding unmodified 186 
vignettes, and the reviewers were asked to rate whether the modifications improved the 187 
vignettes according to their intended injury severity label.   188 
Panel members were contacted in July/August 2011.  Three weeks were allowed for 189 
the initial review of the vignettes, and two weeks were allowed for comments on the modified 190 
vignettes. 191 
Results 192 
Severity of injury and match to diagnostic criteria of new and existing vignettes. 193 
A summary of the panels’ assessment of the vignettes is shown in Table 4. This table 194 
shows that the five existing vignettes and the M vignette were rated as likely to produce a 195 
mild injury.  Using an adjusted alpha of 0.01, there was no statistically significant difference 196 
in the mean injury severity rating for Mittenberg et al.’s [10] vignette and any of the other 197 
existing vignettes (all p < 0.04).  Note that although the severity of Mittenberg et al. [10] 198 
vignette is labelled as moderate in this Table, this label was applied because the mean for this 199 
item was closer to 3 than 2, and 3 was labelled moderate on the Likert response scale for this 200 
item.  However, as noted above, the mean severity rating for the Mittenberg et al. [10] 201 
vignette was not significantly different from the severity rating for the M vignette or the other 202 
existing vignettes, despite the absence of precise information in this vignette about LOC 203 
duration.   204 
Insert Table 4 about here 205 
There was a significant difference in experts’ ratings of the degree of fit-to-criteria 206 
between the vignettes and the WHO mTBI criteria. Whilst most of the vignettes were rated as 207 
fitting the criteria ‘moderately’ or ‘somewhat’ well, including the M vignette (‘moderately 208 
well’), there were statistically significant discrepancies in these ratings.  Specifically, the fit-209 
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to-criteria of the M vignette was significantly better than for two of the oldest vignettes [9, 210 
10], both of which were considered to be a relatively poor fit-to-criteria (see Table 4).  211 
Of the 10 participants who provided feedback on the vignette developed by 212 
Mittenberg et al. [10],  only seven of them indicated that the vignette met the first WHO 213 
criteria for mTBI, and only one participant indicated that the vignette developed by 214 
Mittenberg et al. [10] met the second WHO criteria (ie, a GCS between 13 and 15). Only one 215 
participant answered that the vignette developed by Mittenberg et al. [10] met both WHO 216 
criteria for mTBI. Similarly, of the 12 participants who provided feedback for the vignette 217 
developed by Wong et al. [9], no participants said the vignette met the first WHO criterion 218 
and only one participant said that the second WHO criterion was met. No participants 219 
indicated that the events described in the vignette developed by Wong et al. [9] met both 220 
WHO criteria for a mTBI. 221 
Vignette readability 222 
A selection of existing vignettes [10-12] (i.e., those that performed best on fit-to-223 
criteria, and the Mittenberg et al. vignette) and the new vignettes were subject to readability 224 
analyses.  Two scores were calculated: the Flesch Reading Ease Score (where higher scores 225 
represent improved readability) and the Flesch-Kincaid Reading Grade score (where lower 226 
scores represent improved readability) [29].  These data are shown in Table 3. The text that 227 
was included in readability analyses was restricted to the description of the accident and the 228 
immediate period post incident. Instructional text specific to the application of the vignette to 229 
a specific research question was not included.  This analysis showed that, of the existing 230 
vignettes, the one developed by Mackenzie and McMillan was the most readable. The 231 
readability of the VM and S vignette was at a similar grade level to the best existing vignette, 232 
but the M vignettes was written at a level more than one reading grade higher than this 233 
vignette.  234 
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The new vignettes 235 
Analysis of the data for the three new vignettes showed that ratings were most 236 
consistent for the two vignettes that depicted injuries at the extremes (i.e., the VM and S 237 
vignettes).  Specifically, 9 out of 11 experts indicated that the VM vignette did not at all well 238 
fit mTBI criteria, and nine experts applied the same rating to the S vignette.  The M vignette 239 
was rated by eight experts.  Whilst all of these experts agreed that this vignette met the 240 
diagnostic criteria (n = 8), the degree of fit-to-criteria was variable.  Ratings of the extent to 241 
which the M vignette met the criteria ranged from somewhat (n = 4), moderately (n = 3), or 242 
very well (n = 1).  Using an adjusted alpha of 0.025, the rating data revealed that the M 243 
vignette received significantly different severity ratings (‘mild’) than the VM vignette (‘very 244 
mild’), but not significantly lower ratings than the S vignette.  Further, the M vignette was a 245 
statistically significantly better fit for the WHO criteria than the VM or S vignettes (see Table 246 
2).  247 
In addition to quantitative assessment of the new vignettes, the panel’s assessment of 248 
these vignettes was also assessed qualitatively, through open-ended comments.  Only one 249 
minor issue with colloquial language was identified, where one expert suggested they would 250 
change ‘traffic lights’ to ‘traffic light’ (singular).  However, several recommendations for 251 
changes to the vignettes were made by the panel.  These recommendations were most 252 
numerous in relation to the M vignette.  In particular, the expert panel suggested that the fit to 253 
the WHO criteria of the M vignette could be improved by reducing the duration of the 254 
patient’s LOC and clarifying that the patient had no memory of the accident itself. 255 
Revision of the new vignettes 256 
The decision was taken to incorporate qualitative feedback after analysis of the 257 
quantitative data from experts and the readability analysis.  Since the rating data and 258 
readability analysis showed that the very VM vignette was performing as desired, no changes 259 
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were made to this vignette.  The M vignette was problematic because: a) the severity rating of 260 
this vignette was not statistically significantly different from the severity rating for the S 261 
vignette; b) the fit-to-criteria for this vignette was highly variable, despite rating on average 262 
as ‘moderately well’, and c) the readability of this vignette was at least one grade higher than 263 
two of the existing vignettes, including one of the best performing vignettes [11]. To address 264 
these problems, both the S and M vignettes were modified, as shown in Table 4. 265 
Closer inspection of the panel’s assessment of the M vignette revealed that the panel 266 
unanimously agreed that the first WHO criterion for mTBI was met (i.e., one or more of the 267 
following was conveyed: confusion or disorientation, LOC for 30-minutes or less, post 268 
traumatic amnesia for less than 24-hours or other abnormalities, such as focal signs, seizure, 269 
intercranial lesion not requiring surgery). However, only four experts agreed the second 270 
criterion was met (that the patient must have a Glasgow Coma score of 13-15), three 271 
suggested it was unclear and one suggested that the criterion was not met.  Hence, the M 272 
vignette was modified to make it clearer that the patient in the vignette would have a GCS 273 
score of 13 to 15.  Three changes were made: 1) the level of orientation was clarified by the 274 
addition of a sentence, ‘For example, you were able to tell others your name and the date’; 2) 275 
the phrase ‘you could use your arms and legs, almost completely normally’ was changed to 276 
‘You had complete control over the movements of your arms and legs’; and 3) post-traumatic 277 
amnesia (PTA) was increased to include the collision as well as the events after the accident.  278 
Two of these changes (numbered 1 and 3 above) were carried through to the S 279 
vignette.  Additional detail was inserted into the S vignette to indicate:  that the patient was 280 
disoriented (for example, you were unable to tell others your name and the date), and; that 281 
PTA was more extensive and dense than may have been initially conveyed. The language of 282 
both of the modified vignettes was also simplified to improve readability (eg, 283 
‘approximately’ was changed to ‘about’). 284 
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Insert Table 4 about here 285 
Discussion 286 
The aim of the study was to compare and evaluate five existing and three new 287 
traumatic brain injury vignettes. Among other things, such vignettes have been used in 288 
research seeking to understand the etiological basis of postconcussion syndrome. However, 289 
the method by which the original vignettes were developed or have been subsequently 290 
modified has not been very clearly articulated, and it is timely to review the content of these 291 
vignettes to determine if they do in fact convey a mTBI.  292 
The comparison of existing vignettes revealed that experts rated all of the vignettes as 293 
conveying a mild injury, but that the degree of fit-to-criteria was variable.  In particular, two 294 
of the oldest vignettes in this study, which were developed by Mittenberg et al. [10] and by 295 
Wong et al. [9] respectively, were rated as ‘not at all well’ fitting the diagnostic criteria.  This 296 
result may not be surprising given that these vignettes were developed before the current 297 
diagnostic criteria were established and they were not explicitly designed to reflect those 298 
criteria; in fact none of the existing vignettes were designed to meet the WHO criteria. 299 
Nevertheless, this finding indicates that these vignettes should not be used without 300 
modification in future research, if the intention of that research is assess responses to a WHO 301 
diagnosable mTBI.    302 
Even with the modifications from Mittenberg’s original vignette to the other 303 
vignettes, which has been the approach taken by most research groups to date, these modified 304 
vignettes may still not address the current diagnostic criteria.  The effect of these vignette 305 
revisions is revealed in this study.  For example, this study has shown that the Mulhern and 306 
McMillan [12] vignette, which was a modification of the Mittenberg et al. [10] vignette, did 307 
in fact improve the fit-to-criteria.  The fit-to-criteria of the Mulhern and McMillan [12] 308 
vignette was statistically significantly different to that obtained for the original Mittenberg et 309 
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al. [10] vignette, but only slightly (i.e., improved from ‘not at all well’ to ‘somewhat well’).  310 
Further, when the fit-to-criteria ratings of all of the vignettes were compared, the three top 311 
performing vignettes were: the M vignette, the Mulhern and McMillan [12]  modification of 312 
the Mittenberg et al. [10] vignette, and the Mackenzie and McMillan [11] vignette.  Of the 313 
vignettes that were compared in this study, to maximise fit-to-criteria one of these three 314 
vignettes should be used in future research.   315 
The readability of the three new vignettes and a selection of existing vignettes was 316 
also examined.  This analysis revealed that the VM, M, and S vignettes were at least half a 317 
grade point easier to read in their modified form (approximate reading grade of seven years), 318 
than their original form, and that relative to some of the oldest existing vignettes [10] the 319 
reading grade of the new vignettes was improved by about two grade levels.  If readability is 320 
also an important consideration of future PCS research, then, of the three vignettes with the 321 
best fit-to-criteria, the M vignette (reading grade = 6.8) and the Mackenzie and McMillan 322 
[11] vignette (reading grade = 6.9) performed similarly.   323 
This study has also very carefully documented the systematic process by which the 324 
new vignettes were developed.  In addition, a novel study aspect was the attempt to develop 325 
vignettes that: a) intentionally violated the diagnostic criteria because of the severity of injury 326 
conveyed; b) removed as much ‘extraneous’ detail as possible; c) kept the format and content 327 
of the vignettes as uniform as possible, and; d) sought to minimise colloquialisms.  Given that 328 
one of the main uses of such vignettes is to establish etiological relationships (i.e., to 329 
determine which factors [for example, expectation] may influence the development of PCS), 330 
it is important that the specificity of these relationship can be tested; for example, by showing 331 
that an injury that is more or less severe than that proposed to precipitate PCS, does or does 332 
not do so.  These non-mTBI vignettes performed as expected to the extent that expert ratings 333 
revealed that they did not meeting the diagnostic criteria at all well.  The injury severity 334 
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rating of these new vignettes was also, at least for two of the new vignettes, statistically 335 
significantly different.   As expected the injury severity rating for the VM vignette was 336 
statistically significantly lower from the rating for the M vignette, but contrary to predictions, 337 
the S vignette was not rated as more severe than the M vignette.  These anomalies were 338 
corrected in the revision of the new vignettes, such that the severity of the revised M and S 339 
vignettes was rated as statistically significantly different, and this difference was in the 340 
expected direction. 341 
There are several study limitations that require noting.  First, the response rate to the 342 
first review phase of this study was only 51%, and although participation remained fairly 343 
high for the second review (22% response rate), approximately half of the initial sample was 344 
non-responders. Thus, the extent to which these data generalise is unknown.  Whether other 345 
experts would have rated these materials similarly, cannot be determined; however, these data 346 
reflect the view of an international panel, with representatives from four countries, and given 347 
that minimising colloquialisms was one of the study aims, the new vignettes have undergone 348 
some degree of screening to reduce culturally-specific details.  Further screening by experts 349 
based elsewhere is recommended.  Second, although several reviewers recommended 350 
including neuroimaging information in the vignettes, this recommendation was difficult to 351 
implement given that scanning protocols at various hospitals differ (some routinely scan, 352 
others scan on indication only) and the interpretation of abnormalities vis à vis the diagnostic 353 
criteria is complex.  It could be argued that by excluding this detail these new vignettes lack 354 
sufficient realism to be effective stimuli.  Others may wish to trial the inclusion of 355 
neuroimaging details; however, it is also important to note that such procedures are regarded 356 
as adjunctive [30].  Third, although care was taken to identify existing vignettes, we did not 357 
conduct a systematic review of the literature. It is possible that we may have missed some 358 
mTBI vignettes. Fourth, it may be argued that this work is limited because the existing 359 
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vignettes were never intended to meet to the WHO criteria; therefore, a comparison of them 360 
against such criteria is not valid.  Whilst this limitation is reasonable, consideration of the 361 
broader purpose of this comparison, which was to determine whether vignettes reflect an 362 
agreed definition of mTBI and not to critique individual vignettes, may temper this criticism.  363 
Fifth, this vignette evaluation did not employ other widely used diagnostic criteria, such as 364 
those of the American Congress of Rehabilitation Medicine (ACRM) [31].  The ACRM 365 
definition of mTBI, whilst similar to the WHO definition,  is different from it [30].  Thus the 366 
findings of this study will be of limited value to those who wish to depict an injury defined 367 
using diagnostic criteria other than those of the WHO. Sixth, it should be noted that there was 368 
some disagreement in the expert reviewers’ ratings of TBI severity. This disagreement is 369 
indicative of broader definitional disagreement of TBI in the literature. Therefore, it is 370 
acknowledged that the developed vignettes may not necessarily be consistent with TBI 371 
definitions other than that developed by the WHO.   Finally, the vignettes reviewed and 372 
developed in this study relate to a single mechanism of injury (i.e., MVA-related TBI). The 373 
generalizability of these vignettes to other mechanisms of injury (e.g., sports-related mTBI) is 374 
unclear. The development and of vignettes that describe other mechanisms of injury is 375 
recommended, as is the examination of the influence of mechanism of injury on expectation 376 
of outcome following mTBI.   377 
In conclusion, this study has, for the first time, reviewed and empirically compared 378 
five existing PCS vignettes. It has also introduced three new mTBI vignettes for use in PCS 379 
research, each of which depicts an injury of different severity.  This study may assist 380 
researchers in their choice of vignettes for future PCS research.  The clinical implications of 381 
this study are limited.  However, if, as we propose, the potential limits of important effects or 382 
variables, such as expectations, can be explored with these new vignettes, this study will help 383 
realize work that could have very significant and direct clinical relevance to PCS.  To this 384 
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end, we encourage researchers to test the specificity of PCS effects that so far have been 385 
derived from a suite of vignettes that are clearly variable, both in terms of fit-to-criteria, 386 
readability, and other dimensions.   Research of this kind should lead to a deeper 387 
understanding of important PCS variables. 388 
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Table 1 493 
The evolution of PCS vignettes.         494 
Original study Vignette Vignette development methodology 
Studies that have 
used this 
vignette 
Aubrey, Dobbs & 
Rule (1989) [17] 
The driver of an average-sized North American car was 
stopped at an intersection waiting for the traffic light to 
change when the car was struck from behind by another car 
of the same make. The driver’s head did not strike anything 
although the force of the impact did cause the head to jerk 
backwards resulting in a whiplash injury.  
The driver did not lose consciousness.  
Or  
The driver did lose consciousness for ten minutes.  
None reported n/a 
Mittenberg et al., 
(1992) [10] 
Automobile accidents are a fact of life and can happen to 
anyone. We are interested in your opinion of how such an 
accident might affect your ability to do everyday things. We 
would like you to imagine for a moment that you were 
driving to the store at night about six months ago when 
another car turned into you. You were knocked out for a 
while and when you woke up, you were in the hospital. 
Imagine that you had to stay in the hospital for a week or 
two to recover.3 Try to imagine that you had this accident 
about six months ago and answer the questions below as you 
would have before you had the accident (how you usually 
are) AND how you think you might answer the questions 
after an accident like this. If you aren’t sure how to answer, 
guess. Yes means you would have the symptom usually or 
often and no means you would rarely or never have the 
symptom 
None reported Gunstad & 
Suhr,[8, 23] 
Ferrari, 
Obelieniene et 
al.,[25] Ferrari, 
Constantoyannis 
& 
Papadakis,[24] 
and Sullivan & 
Edmed[18]  
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Wong, 
Regennitter 
&Barrios (1994) 
[9] 
‘Put yourself in the place of the person in the following 
scenario. The person is of the same sex and age as you are. 
‘Imagine that you are driving home from a friend’s house at 
night and you fall asleep at the wheel. Your car hits a bridge 
rail, and your head crashes against the steering wheel. Since 
you have no insurance, you have no chance of gaining 
financial compensation for your accident or injuries’. 
Answer the following questionnaires AS THIS PERSON 
WOULD.’The Gain Group was given the same instructions 
and scenario, except the last sentence of the scenario stated: 
‘Since you have disability insurance, you have a good 
chance of gaining financial compensation for your accident 
or injuries.’ 
Not described n/a 
Gunstad & Suhr 
(2001) [8] 
Automobile accidents are a fact of life and can happen to 
anyone. We are interested in your opinion of how such an 
accident might affect your ability to do everyday things. We 
would like you to imagine for a moment that you were driving 
to the store at night about six months ago when another car 
turned into you. You hit your head on the wind- shield, were 
knocked out for a while, and when you woke up you were in the 
hospital. Imagine that you had to stay in the hospital for a week 
or two to recover from the mild head injury. Try to imagine that 
you had this accident about six months ago, and answer the 
question below as you think you might answer the questions 
after an accident like this. If you aren’t sure how to answer, 
guess. 
Two modifications to Mittenberg [10] 
(1) ‘…when another car turned into you and your head hit 
the windshield’ 
(2) ‘…you had to stay in hospital for a week or two to 
recover from the mild head injury’. Didn’t ask about how 
they would have answered ‘before the accident’. 
 
Gunstad & 
Suhr,[23] and 
Mulhern & 
McMillan [12]. 
Ferrari, 
Obelieniene et al. 
(2001) [25] 
Automobile accidents are a fact of life and can happen to 
anyone. We are interested in your opinion of what symptoms or 
problems might affect you after an accident. Imagine that you 
were driving or sitting as a passenger in a car and suddenly 
another car hit you. Imagine you were knocked out (for 2 h or 
less) and when you woke up you were in hospital for a few days 
to recover then went home. You had no broken bones. Check 
YES or NO for each of the symptoms you think you might have 
as a result of the accident. For those you check ‘YES’, check 
off ONLY ONE time period that best describes for how long 
you think you would have those symptoms’ 
Seven modifications to Mittenberg’s [10] vignette: 
(1) Added ‘or as a passenger’; 
(2) Removed reference to ‘store’ and ‘night’; 
(3) Specified they were knocked out for 2 hours or less; 
(4) Changed ‘a few weeks in hospital’ to ‘a few days’; 
(5) Specified no broken bones; 
(6) removed ‘Try to imagine that you had this accident 
about six months ago and answer the questions below as 
you would have before you had the accident (how you 
usually are) and how you think you might answer the 
questions after an accident like this. If you aren’t sure how 
Ferrari, 
Constantoyannis, 
& Papadakis 
[24]. 
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to answer, guess. Yes means you would have the symptom 
usually or often and no means you would rarely or never 
have the symptoms’ and replaced with ‘Check YES or NO 
for each of the symptoms you think you might have as a 
result of the accident. For those you check ‘YES’, check 
off ONLY ONE time period that best describes how long 
you think you would have those symptoms.’ 
(7) Participants were asked to indicate whether they 
thought they would have each symptom for a few hours, a 
few weeks, or for months or years. 
Gunstad & Suhr 
(2002) [23] 
Automobile accidents are a fact of life and can happen to 
anyone. We are interested in your opinion of how such an 
accident might affect your ability to do everyday things. We 
would like you to imagine for a moment that you were driving 
to the store at night about six months ago when another car 
turned into you. You hit your head on the windshield, were 
knocked out for a while, and when you woke up you were in the 
hospital. Imagine that you had to stay in the hospital for a week 
or two for treatment. Try to answer the questions below as you 
think you might answer the questions after an accident like this. 
If you aren’t sure how to answer, guess. 
One modification to Gunstad and Suhr [8] vignette: Text 
substitution ‘…you had to stay in hospital for a week or 
two to recover from the mild head injury for treatment’. 
 
Mackenzie & 
McMillan (2005) 
[11] 
A man crashes his car after skidding on some ice but no 
other cars are involved. He gets a bump on the head and 
loses consciousness for a few minutes. He is taken to 
hospital and cannot remember the accident. It is nearly an 
hour after the crash before the man is no longer confused 
and his memories of this hour are patchy. Apart from some 
cuts and bruises, he has no physical injuries. The hospital 
admits him overnight for observation and discharges him in 
the morning, as he appears to be well.3 The man’s GP 
routinely recalls all of his patients who have had a head 
injury for a check-up 1 month later. His GP asks him if he 
has suffered any side effects or symptoms since the crash. 
What do you think the man would say to his GP? 
None reported n/a 
MTBI vignettes for PCS research 26 
Mulhern & 
McMillan, (2006) 
[12] 
Car accidents are a fact of life and can happen to anyone. I 
am interested in your opinion of how such an accident might 
affect your ability to do everyday things. 
Imagine: one evening, a man is driving his car to the local 
shops when another car crashes into him. The man hits his 
head on the windshield and is knocked out. When he wakes 
up, he is in a hospital, and his memory for what had 
happened to him is patchy. The man had to stay in the 
hospital overnight for observation, but was then discharged 
home.3 The man’s GP routinely recalls all of his patients 
who have had a minor traumatic brain injury (MTBI) for a 
check-up 3 months later. His GP asks him if he has suffered 
any side effects or symptoms since the crash.  
Six modifications made based on Gunstad and Suhr’s [8] 
vignette: 
(1) Changed ‘store’ to ‘local shops’; Changed ‘night’ to 
‘evening’ 
(2) Changed the frame of reference – this scenario is 
referring to another person, where as Gunstad & Suhr’s 
(2001) vignette is referring to the reader; (3) Changed 
‘windshield’ to ‘windscreen’; 
(4) Added ‘his memory for what happened to him is patch’ 
after ‘when he wakes up he is in a hospital’; 
(5) Changed ‘stay in the hospital for a week or two to 
recover’ to ‘stay in hospital overnight for observation but 
was discharged home’; 
(6) Changed ‘try to imagine… etc’ to ‘the man’s GP 
routinely recalls all of his patients who have had a minor 
traumatic brain injury (MTBI) for a check-up 3 months 
later. His GP asks him if he has suffered any side effects or 
symptoms since the crash’; Changed from ‘6 months’ to ‘3 
months later’. 
n/a 
Sullivan & 
Edmed (2011) 
[18] 
Car accidents are a fact of life and can happen to anyone. 
We are interested in your opinion of how such an accident 
might affect your ability to do everyday things. We would 
like you to imagine for a moment that you were driving to 
the shops at night about six months ago when another car 
turned into you. You hit your head on the windshield, were 
knocked out for a while, and when you woke up you were in 
the hospital. Imagine that you had to stay in the hospital for 
a week or two for treatment.  
Try to answer the following questions as you think you 
might answer the questions after an accident like this. If you 
aren’t sure how to answer, guess.  
 
Modification to Mittenberg [10]: Changed ‘automobile’ to 
‘car’; changed the word ‘store’ to ‘shop’; included ‘you hit 
your head on the windshield’; changed ‘to recover’ to ‘for 
treatment’ 
 
Note: 1. These authors used the American Congress of Rehabilitation Medicine (1993) guidelines on mTBI to inform the development of their vignette. These guidelines are:  loss of 495 
consciousness for 30-minutes or less; Glasgow coma scores of 13-15; Post-traumatic amnesia of less than one day. 2. Text added to vignettes appears as italicised, deleted text appears as 496 
strikethrough.  Note: The study by Gunstad and Suhr [32] included a vignette that was developed to assess sports-related head injury, rather than a mTBI arising from a motor vehicle accident, 497 
but these authors refer to Mittenberg et al.’s [10] vignette as the first of its type.   3 Text below this superscript was not included in the readability analysis.  498 
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Table 2 499 
Modifications to the VM, M, and S vignettes based on expert feedback.   500 
Type Original Vignette (V1) Modified Vignette (V2) 
Very Mild 
(VM) 
Vignette 
Car accidents are a fact of life and can happen to anyone. We are interested in 
your opinion of how such an accident might affect your ability to do 
everyday things. We would like you to imagine that you were driving about 
six months ago. When you were stopped at the traffic lights, another car hit 
your car. You hit your head on the steering wheel. You did not lose 
consciousness and you maintained clear memory of the events that occurred 
directly after the accident. You were required to go to the hospital for a 
check-up, but were discharged the same day.  
Unchanged. 
Mild (M) 
Vignette 
Car accidents are a fact of life and can happen to anyone. We are interested in 
your opinion of how such an accident might affect your ability to do 
everyday things. We would like you to imagine that you were driving about 
six months ago.  When you were stopped at the traffic lights, another car hit 
your car. You hit your head on the steering wheel. You lost consciousness for 
approximately 15 minutes. You awoke spontaneously (without being woken 
by others). Thirty minutes after you awoke you were able to speak, and use 
your arms and legs, almost completely normally. You were taken to hospital 
and stayed overnight for observation. You found it difficult to recall the 
events that occurred immediately after the accident, but had a clear memory 
of the events that occurred at the hospital later that day. 
Car accidents are a fact of life and can happen to anyone. We are interested in 
your opinion of how such an accident might affect your ability to do 
everyday things. We would like you to imagine that you were driving about 
six months ago.  When you were stopped at the traffic lights, another car hit 
your car. You hit your head on the steering wheel. You lost consciousness for 
about 15 minutes. You awoke spontaneously; without being woken by others. 
Thirty minutes after you awoke you were able to speak and follow 
conversations normally.  For example, you were able to tell others your name 
and the date.  You had complete control over the movement of your arms and 
legs.  You were taken to hospital and stayed overnight for observation. You 
found it difficult to recall the accident and the events that occurred straight 
after it. But, you had a clear memory of the events that occurred at the 
hospital later that day. 
 
Severe (S) 
Vignette 
Car accidents are a fact of life and can happen to anyone. We are interested in 
your opinion of how such an accident might affect your ability to do 
everyday things. We would like you to imagine that you were driving about 
six months ago. When you were stopped at the traffic lights, another car hit 
your car. You hit your head on the steering wheel. You lost consciousness for 
approximately two hours, waking only when hospital staff were speaking to 
you to try to wake you up. Thirty minutes after you woke up, you still had 
difficulty talking and using your arms and legs. You had to stay in hospital 
for about a week. You did not have a clear memory of the events that 
happened up to three days after the accident.  
Car accidents are a fact of life and can happen to anyone. We are interested in 
your opinion of how such an accident might affect your ability to do 
everyday things. We would like you to imagine that you were driving about 
six months ago. When you were stopped at the traffic lights, another car hit 
your car. You hit your head on the steering wheel. You lost consciousness for 
about two hours.  You woke up only because others were speaking to you to 
try to wake you up. Thirty minutes after you woke up, you still had difficulty 
talking and following conversations. For example, you were unable to tell 
others your name or the date. You still did not have complete control over 
the movement in your arms and legs. You had to stay in hospital for about a 
week.  You could not recall the accident, including the events that occurred 
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straight after it. You had no memory for events up to three days after the 
accident. 
Note: Changes that were informed by the reviewers’ suggestions are shown in italics. Underlined text indicates word changes to increase readability. 501 
  502 
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Table 3 503 
Vignette evaluation questions 504 
Questions for all vignettes, including V1 and V2 of the new vignettes Response options 
1. Does this vignette describe an event that could produce a brain injury? 
 
 
 
2. Does this vignette meet the criterion 1 of the who definition for mTBI, i.e., one of more of 
the following (Please choose ONE response for each feature) 
(i) Confusion or disorientation 
(ii) Loss of consciousness for 30 minutes or less 
(iii) Post-traumatic amnesia for less than 24 hours 
(iv) And/or other transient neurological abnormalities such as focal signs, seizure, and 
intracranial lesions not requiring surgery 
 
3. Does this vignette meet criterion 2 of the WHO definition; i.e., a Glasgow Coma Scale score 
of 13-15 after 30 minutes post-injury or later upon presentation for health care? 
 
 
4. Is there any other information in this vignette that you think conveys something about brain 
injury severity? If so, what is it? 
 
 
5. How well do you think this vignette fits the definition of a mTBI, as defined by the WHO? 
 
 
 
 
6. Please comment on the fit of the vignette to the mTBI criteria? 
 
a) Yes 
b) No 
c) Not stated/Uncertain 
 
a) Yes 
b) No 
c) Not stated/Uncertain 
 
 
 
 
 
a) Yes 
b) No 
c) Not stated/uncertain 
 
       Open-ended question 
 
 
 
a) Not at all well 
b) Somewhat well 
c) Uncertain 
d) Moderately well 
e) Very well 
 
       Open-ended question 
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 519 
 520 
Note: V1 = Version 1 of the new vignettes that were developed for this study; these vignettes were the ones that were sent out for initial review. V2 = Version 2 of the new 521 
vignettes that were developed for this study; these vignettes were the ones that were modified on the basis of feedback from the initial review, and were then sent for a second 522 
review. 523 
  524 
 
7. Overall, do you think that this vignette describes an event that is most likely to lead to: 
 
 
a) A very mild TBI 
b) A mild TBI 
c) A moderate TBI 
d) A severe TBI 
 
Questions for V1 and V2 of the new vignettes only Response options 
1. Would you change anything in this vignette to make it suitable for use in your country (ie 
any colloquialisms?) 
 
 
2. Do you have suggestions for ways that we could improve the vignette? 
3. Do you have any other comments or feedback 
 
a) Yes 
b) No 
c) Uncertain 
 
       Open-ended question 
       Open-ended question 
Questions for V2 vignettes only Response options 
1. The changes made to the vignette have improved the fit of the description to the WHO 
mTBI criteria. 
2. The changes made to this vignette have improved the description of an injury that would 
result in an injury too severe to be classified as a mTBI. 
1) Not at all well 
2)  
3) Somewhat  
4)  
5) Very much 
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Table 4 525 
Expert  panel’s assessment of existing and versions 1 (V1) and 2 (V2) of the new vignettes. 526 
Vignette number and source 
 
Number of 
experts who 
provided 
feedback 
Describes an event that 
could produce a brain 
injury1 
Degree of fit with WHO 
criteria2 
Severity of depicted 
TBI3 
Readability3b 
Existing vignettes  Response category4 Response category (Mean) Response category (Mean) 
Flesch Reading Ease Score / 
Flesch-Kincaid Reading Grade 
1 Aubrey et al. (1989) 12 Yes Somewhat well (1.73) Mild (1.91) - 
2 Mittenberg et al. (1992) 10 Yes Not at all well (1.11) Moderate (2.86) 67.6/8.3 
3 Wong  et al. (1994) 9 Yes Not at all well (1.00) Mild (1.90) - 
4 Mackenzie & McMillan (2005) 10 Yes Moderately well (3.22) Mild (1.91) 73.3/6.9 
5 Mulhern & McMillan (2006) 9 Yes Somewhat well (1.89) Mild (2.33) 68.5/7.9 
New vignettes      
6   M vignette V1 7 Yes Moderately well (3.13)5,6 Mild (2.13)7 59.0/8.4
7   VM vignette V1 11 Yes Not at all well (1.45) Very mild (1.00) 71.1/6.9 
8   S vignette V1 9 Yes Not at all well (1.11) Moderate (3.00) 71.1/7.0 
9   M vignette V2 5 Yes Very well (3.60) Mild (1.80)8 66.8/6.8 
10 S vignette V2 6 Yes Not at all well (1.33) Severe (3.67) 71.8/6.4 
Note:  527 
1 Full question: Does this vignette describe an event that could produce brain injury? Rated as 0 = No, 1 = Yes.  ‘Uncertain’ ratings were coded as missing data. 528 
2 Full question: How well do you think this vignette fits the definition of a mTBI, as defined by the WHO? Scored as: ‘Uncertain’ coded as missing data, 1 = ‘Not well at all’, 529 
2 = ‘Somewhat well’, 3 = ‘Moderately well’, 4 = ‘Very well’. 530 
3 Full question: Overall do you think that this vignette describes an event that is most likely to lead to a very mild TBI, a mild TBI, a moderate TBI, a severe TBI? Scored as: 531 
1 = ‘Very mild’, 2 = ‘Mild’, 3 = ‘Moderate’, 4 = ‘Severe’.   532 
3b Readability was not calculated for the Aubrey et al. [17] vignette or the Wong et al. [9] vignette. 533 
4 Response categories were determined by rounding the mean rating for each response and applying the closest descriptor for that number.  534 
5 The mean fit-to-criteria rating for the M vignette was significantly higher than for the vignettes in the table numbered 2, t(6) = 4.10, p<0.01, and 3, t(7) = 4.82, p <0.01. 535 
6 The mean fit-to-criteria rating for the M vignette was statistically significantly better than the fit for the other two new vignettes. 536 
7 The mean injury rating for the M vignette was statistically significantly different from the VM vignette t(7) = 4.97, p<0.01, but not S severe vignette t(6) = -2.12, p = 0.08. 537 
8 After revisions, the mean injury rating for the M vignette was statistically significantly lower than the mean injury rating of the S vignette, t(4) = -6.33, p=0.003. 538 
 539 
